ABSTRACT The Eastern Mediterranean Region of World Health Organization has been an emerging focus for global health after the discovery of a novel coronavirus infection in some countries in the Region. The Region has already witnessed a number of emerging zoonoses with epidemic potential. In view of this new virus, there is now an urgent need for strong public health vigilance and monitoring of the evolution of the virus in the Region. The situation will challenge and test the national health authorities' resilience and ability to respond in a timely manner. This review summarizes the evidence related to the emergence in the Region of new epidemic diseases of predominantly zoonotic origin and the challenges posed by the discovery of the novel coronavirus infection, and outlines recommendations for the countries for early detection, prevention and control of public health threats from this novel coronavirus infection.
Introduction
The Eastern Mediterranean Region of the World Health Organization (WHO) comprises 22 Member States and the occupied Palestinian territory and is home to over 583 million people [1] . The Region extends from Pakistan in the east to Morocco in the west and as far south as Somalia and as far north as the Islamic Republic of Iran.
Although the countries of the Region share many common elements of history and culture, the Region abounds with sociopolitical contrast and contradictions. There is wide variation in the gross national income (GNI) per capita among the countries [2] . Such variation and income disparities have a major influence on overall health spending and a significant impact on current health achievements in the Region.
The geopolitical situation of the Region is extremely challenging since many countries are in a state of protracted humanitarian emergencies or recovering from conflict. Providing emergency medical assistance to these countries has become a normative function of the WHO's Regional Office for Eastern Mediterranean in recent years [3] . Over the past decade, the Region has faced repeated outbreaks from emerging infectious diseases as a result of various factors [4] . International travel either for tourism, business or religious reasons, globalization and the varying capacity of surveillance systems in the countries in the Region to detect and diagnose early an unknown pathogen are significant risk factors for rapid international spread of any emerging infections once such infections or diseases emerge in the Region. Certain disease amplifiers, such as population movement, fragmented health systems, weak response and laboratory diagnostic capacity, and disruption of routine public health services in crisis-affected countries, have also contributed considerably to the surge of emerging infectious diseases in the Region [5] .
In this paper, we summarize the evidence related to emergence of new epidemic diseases in our Region that are predominantly zoonotic in origin and the challenges posed by the discovery of a novel coronavirus infection in the Region, and outline some specific recommendations for the countries for early detection and prevention of public health threats from this novel coronavirus infection.
Emerging infectious disease in EMR
The Region presents daunting health challenges in the field of emerging zoonoses. Evidence shows that over 60% of the emerging infectious diseases that have been identified since 1940 are zoonotic [6] and thus the Region continues to witness both sporadic and epidemic occurrence of emerging zoonoses (Table 1) .
The Region has recently seen outbreaks of yellow fever in Sudan [7] , Chikungunya in Yemen [8] , West Nile fever in Tunisia [9] and Q fever in Afghanistan [10, 11 ] and Iraq [12] . The region is home to a number of arbo and filoviruses. While outbreaks from Crimean-Congo haemorrhagic fever (CCHF) occur periodically in Afghanistan [13] , Islamic Republic of Iran [14] and Pakistan [15] [16] [17] [18] , nosocomial outbreaks of the disease have been reported in recent years as a seasonal surge in Iraq [16] , United Arab Emirates [18] and Sudan [19] [20] [21] . Viral haemorrhagic fevers are perpetual risks in the Region. Ebola haemorrhagic fever in South Sudan in 2004 was the only viral haemorrhagic fever caused by a filovirus seen the Region [22, 23] . The sudden expansion of Rift Valley fever, endemic in sub-Saharan Africa, along the animal trade routes to Yemen [24] , Saudi Arabia [25, 26] and Sudan [27] , is a characteristic example of geographic expansion of emerging zoonoses in the Region.
The highly pathogenic avian influenza spread rapidly through the Region in 2006 with large epizootics reported in a number of countries while human infections occurred in Djibouti [28] , Iraq [29] , Pakistan [30] and Egypt [31] . Avian influenza is now presumed entrenched in Egypt with a low level of transmission throughout the year [32] . In 2009, the influenza A (H1N1)pdm 09 of swine origin affected all countries in the Region [33] . Other emerging zoonotic diseases have occurred in the Region and, while rare, can still cause high morbidity. These include monkey pox [34] , sandfly fever [35] and plague [36] . As illustrated by the Alkhurma virus, this Region is also home to newly emerging pathogens of zoonotic origin [37] [38] [39] . In the midst of the occurrence of these old and new infectious diseases seen by the world in the past decade, severe acute respiratory syndrome (SARS) was the only emerging zoonoses that did not strike the Region in 2003.
Novel coronavirus infections in EMR
As if to remind the Region that emerging zoonoses can occur anywhere anytime and that no country is immune to the threats of these diseases, human infection with a novel coronavirus (nCoV) arose in the Region in 2012 and rapidly focused global attention on this new virus [40] . First detected in a Saudi Arabian national in September 2012 who had died of acute respiratory illness in June, it was soon confirmed in a patient from Qatar in London in October 2012 with similar illness [41] . In November, two laboratory-confirmed cases were reported retrospectively by diagnosis of stored respiratory and serum specimens of two deceased patients in Jordan with an occurrence date in March-April 2012 from a cluster of healthcare workers whose initial diagnosis was ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫التاسع‬ ‫املجلد‬ 1 ‫اإلضايف‬ ‫العدد‬ (Figure 1 ). It is unclear where the initial infection occurred. In the cluster of healthcare workers in Jordan, the date of onset of symptoms of a confirmed case was in March 2012, while at least three other cases reported in 2013 had a history of travel to another country (including Pakistan and Egypt) where cases have not been reported previously [44] . The majority of cases reported in the Region are male (12 out of 14) and the cases reported so far show preponderance among older age groups (Table 2) .
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Most cases have been sporadic. However, by March 2013, limited human-to-human transmission had been noted within a household setting in Saudi Arabia and in a healthcare setting in Jordan [44] .
Risk assessment and mitigation
The appearance of a new disease in the Region that had not been seen before and about which little was known of its origin or mode of transmission [44] [45] and cholera in 1984-1986 [46] .
Religious mass gatherings like the Hajj pilgrimage in Saudi Arabia is the largest annual religious mass gathering worldwide with over 3 million people performing the Hajj every year [44] . Also over six million Umrah pilgrims visit Saudi Arabia every year. The countries reporting the nCoV infections are also home to large numbers of migrant populations from Asia and Africa. A more cautious approach is therefore needed to understand fully the global threat posed by this novel virus for international spread.
Of the total cases reported in the Region, five were sporadic with no secondary transmission, while the remainder occurred in two clusters, two cases in one cluster in an intensive care unit in Jordan [42] and others in a family cluster in Saudi Arabia [44] . Investigations around previous clusters and cases have not demonstrated onward transmission or increases in rates of severe disease in the area [47] . The fact that this is a new virus and an animal origin is presumed [41, 47] and that the mortality rate was high amongst the confirmed cases, it appears that people of all ages may have little protective immunity. As such, the global pandemic threat associated with this virus should not be understated. The ability of this virus to spread beyond first or second generation should be closely monitored and tracked. The mild presentation and the uncertainty around exposure raise concern that other mild infections and links might have been missed. It is not clear if or when the low levels of sporadic transmission currently seen with this virus will change. In the current situation, there is a need to constantly assess and monitor the evolving threats from this new disease. The only way this can be achieved is through early detection of any unusual patterns in the disease manifestations that can spread on a global scale and by adequate and timely sharing of such disease patterns.
Surveillance
From the public health perspective, all countries of the Region need to enhance their surveillance for severe acute respiratory infections (SARI). In countries where routine surveillance for SARI may be too resourceintensive, an alternative "best buy" 
Laboratory tests
The prompt recognition of nCoV infections will largely depend on the laboratory capacity of the countries to detect and identify such novel pathogens in a timely manner. Epidemiological surveillance for SARI will be meaningful only when the laboratory can test the patient's respiratory specimens routinely and detect any emerging new pathogen. Specific laboratory testing procedures for nCoV have been published [49] . Capacities need to be increased rapidly in all countries for routine confirmation of cases of novel coronavirus infection.
Investigation of cases and close contacts
A standardized approach for fullscale epidemiological investigation needs to be instituted as soon as any case is confirmed. The close contacts (households or healthcare provider) need to be identified and followed up for at least 10 days, which is the putative incubation period for nCoV infection. If respiratory illness occurs within the 10 days after last exposure in a close contact, the contact should be investigated urgently for nCoV infection. Such investigation is important to help understand the spectrum of illness and risk of infection in those exposed.
Infection prevention and control during healthcare
The current global knowledge on the risk of transmission of nCoV in healthcare settings is limited and based on a small number of cases reported so far globally. However as there is now evidence of limited human-tohuman transmission, in at least two healthcare settings possibly involving different modes of transmission [50] , strict infection control measures need to be rapidly applied to prevent onward transmission that may be associated with health care. The successful prevention of amplification of nCoV infections associated with health care will depend on the full implementation of the core components for Infection Prevention and Control programmes [51] including standard precautions. Additional precautions while caring for patients with probable or confirmed infection with nCoV should depend on risk assessment especially when aerosol-generating procedures are being performed.
Clinical care
No recognized effective treatment is yet available for nCoV infection [50] . Possible interventions that need to be investigated include convalescent plasma from recovered cases. The premise of this approach is based on some evidence from the treatment of cases with severe acute respiratory virus infection caused by SARS-CoV [52] , highly pathogenic avian influenza A (H5N1) [53] and most recently by the 2009 pandemic influenza virus [54] . This will require that affected countries, WHO and the WHO Collaborating Centres work together to establish an international novel coronavirus convalescent plasma centre that can strengthen the Region's public health preparedness against this infection. The countries may also benefit from the interim rapid advice document published by WHO [53] for care of patients, which may need to be adapted to the local settings.
Transparency in sharing information
The emergence of any new infectious disease, particularly one with the capacity to transmit from personto-person, creates several challenges. Transparency of the countries where nCoV cases have occurred or are likely to occur in the future will be central to our understanding of how this virus transcends into a pandemic threat. 
Risk communication
The initial days surrounding any outbreak of a novel disease is challenging as knowledge about its epidemiology is minimal, accurate predictions are difficult and have to rely on historical events that parallel the diseases as closely as possible [56] . As these days are usually marked by confusion, uncertainty and a sense of urgency, good and effective communication is with the media as well as the general public in order to increase public trust and confidence on the measures taken by the national health authorities to 
Seroepidemiological studies
Many questions about this novel coronavirus remain unanswered. One assumption that the virus was circulating in one or more animal groups, yet remained unrecognized for some time, and is transmitted sporadically to humans as a zoonotic infection [44, 50] needs to be studied in-depth. Although all cases to date have had some connection with the Arabian Peninsula, more information is needed about the full geographical extent of the virus. Serological studies for the virus are urgently needed to accurately assess sub-clinical infection rates (both mild and asymptomatic infections) in countries where cases have occurred, and large multicountry serosurveys need to be conducted to better understand the epidemiology and geographic extent of the infection. Controlled studies of cases and contacts can also give a clue to the source of infection [44] . Several laboratories are currently working to develop and validate serological assays for nCoV. Two approaches for serological testing have recently been published [57, 58] . Further validated assays and protocols for serosurvey need to be developed and applied in all countries in a standard way.
Conclusion and future perspective
The Region has borne the brunt of several emerging infectious diseases of zoonotic origin and is now a focus for global health after the discovery of nCoV. A lesson of this experience is that emerging infectious diseases that are of zoonotic origin are unexpected and unpredictable events. Another lesson that has been learned is that any disease outbreak anywhere today could be a problem for the world tomorrow. These novel diseases will continue to confront and challenge national health authorities' resilience and responsiveness. Likewise, the ability of regional and global communities to cooperate to control these diseases that cross national boundaries will be a real test for global health security.
What is important now is not to lower our guard and to continue to assess the risk of global threats associated with emergence of this novel virus. This will involve close regional collaboration between the countries where cases have occurred, WHO and other international health bodies who are also responsible for global health. While the global efforts should continue to fill the current gaps in knowledge associated with this virus, much greater regional cooperation is needed to protect the health of the people living in the Region. From the regional perspective, the present situation should not be treated as just a sequel to the long list of epidemic zoonotic diseases that the Region has witnessed in the past decade or so. It should trigger a clear need for the detection, prevention and control of this and other emerging zoonoses in the Region that may cross borders. In the mean time, one can only hope that this new virus does not unfold into one that is easily transmissible between humans.
